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(57) Abstract 

Cyclopentenone derivatives of general 
formula (I) or optically active isomers thereof, 
or salts of both (wherein Rj and R 2 are the 
same or different and each represents a linear 
or branched alky I group, a linear or branched 
alkenyl group, an aromatic group, an 
araliphatic group or H, excluding the cases in 
which both R t and R 2 arc H. or R ( is benzyl 
and R 2 is H). 
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12 5 l± 5 - t -7fJl/y^D^>r; >ai— 5^;UC7) 'H-NMR^^^ h;i/£ 
®6{i4, 5 - v - t -7'fil/y^DA>r; >:n — ^;K7) 'H-NMR^^ 

El7{i (-) o^>^y >©p - v^^^T" ^ y ^> y-ouiBiSte® c 

DM (-) u^y^j ><DiLfoffimZ^Tmx&2>o 

m8& ( + ) fty^n^>r; y(D^>-'j ^^-)vt ^ y ^>v-r;H?§3l£fc©c 
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TV $ (Helvetica Chimica Acta) > 15 51, 12 
8 3 8-2 8 4 41 (1972) } 0 h ^ ^ o^>^y >teib^£fi)c& 

J::J:oT&f#£>*t3L C* — K U — h U +f— ^ (Carbohydra 

te Res. ) , 152 4 74 ^2 1 7 - 2 2 2 1 (1993) I; fc £ n 

MMTZZ tiZ£-?Tt>mt>tl% (PCT/JP 9 7/0 3 0 5 2 

RS) o MTI^^D^>ry>^tt5;tl?)fflM« ^©gtf#*jt 

0iJx.teU -)D>^tLtD-yi^D>K$ffifflL *0 1 1 2 1"C 

X 3 0 2KM^-*fIt (B#«^*±l^) ^ffl^Ttf^fco ^fes fi^nn^UAvg 
i^ffl^tNMRX^i? hJI/®ffl£liJ NM- A 5 0 0. (B^M^tM) £ffl<^ 
fzo ttffi.?t&teT> I P — 3 7 O^iSE^St (B*^^±^) s UVtt^^^ 

iiuv- 2 5 0 o^^^j^at i&mmmtwi) . mwrnw.*^? h)i (ir) 
iiFTiR-8ooo mftftitftfcm (mwmftmtm) z^ti^nm^MTZ. l 
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M S m/z 1 1 5 CM + HD + " ' 

"H-NMR ( CD C 1 3 ) 

6 4. 2 0 ( 1 H, d, J = 2. 4Hz, 5 -H) , 4. 83 ( 1 H, m, 4 
-H) , 6. 30 (1H, dd, J = 1 . 2, 6. 1Hz, 2 -H) , 7 . 48 
(1H, dd,J = 2. 1, 6.1Hz, 3-H) 

fSU 'H- NMRc7Mb^S/7 hflteCH C 1 3 (Dit^i/y Mit£: 7 . 26p 

«EJteS£ : (a) d 20 O 6 (c 1. 3, 7j<) 
UV: Araax 215nm (zk) 

IR (KBrS) : 3 4 0 0, 1715, 1630, 1115, 1060, 1 

0 2 5 c m '(ZD&iR^^t-^o 

%Lmzntz^7u^>T j >*yt-¥frm-rz>ztiz£ t>, (-) -4, 5-v. 

t h* n^rix- 2 —>^d^>^>- 1 ( +) - 4 , 5-ytFn *V 

-2-^^D-v>^>-1 -^VSfUCttft'S^o 

y-y ;u (94/6) ^MtJbnx., n^>^y >}gr&£aM-r £<> ccd. 

tf'Jxfi'^-JWW ^7 AS (^ -t;u-(b^xjg) A£ffli^±/7 
ArSJg : 4 0°C, J£I»*g : -s^t*" $ S —JV (94/6) THPLC^lT^i: 

#S!l£ftfc (-) - h ^ > * - 4 , 5 -v t Kd^>- 2 D^>^>- 
l-^-> [WT, (-) u^yr J Istm-r*] ©figftSte CoO d 20 - 

1 0 5° ( _c 0.30 , T&tK ( + ) - b^>*-4 , 5-ykh' 
□ ^ry-2-y^D^>T>- l-*> [JUT, (+) ^^^n^>^y>h^ 
-f £] (Dffi.%&\± (a) d !0 + 1 0 4° ( c. 0.53 , jl^ y tfeS. 

*4£3teSttHusaoD i p- 3 7 om&itm ( a ^m^xm^tz 0 

iklZ (-) ^y^D^VryvSy ( + ) ^v^7 n^>5^y >© -fix-? ft ©II 
M##r, ^fiSm±tnlf£ (NMR) J; Sfl$jgjS¥«f. U ViRiR^ b 
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till VIM j (J. Am. Chem. Soc. ) , 11, 13 9 8 9 - 3 9 9 1 
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-j^nn — ;k 7it 4 >;i/7;i/3-;i/, >yj p — ;w 7xz;i/7o;V- 

t> 1" 3 5 ;b £ * f S ^ ;i/ zi — ;i, £ jitR f ti (i* J: u » 

3 -£St£tl3 y7Q^>ry >Ift#{£<DR3, R 4 — (C & 4 «fc o IzfT ^>T 4> & 
i 5 Cfi^T fc&l^o "ffc;b*>. i/^D^>f^>O2I0t h*D + y 

tK R 3 , R4#H&3 i/Z p^>5^y y^if^XliRs, B.*<D¥%*>fr — Jj tltt 

iy7D^>r;>iift©Ri, R 2 (i|BJ-T^^< . R.\ R2<D¥%bfr 
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(D £ M rS t$ (D m 5«b M © iS & fir T 4) St4 <± sS #> <=> ti ft i > o 0d x. «£I □ 

-£r. 4 - t -7'^by^D^>r; >^-^;u^l < (i^^^^rSti^Xtt^n 

l£»J 1 

( 1 ) 1 0 s © D - ? u >l£ ( v P-^QM G 5 2 6 9 ) * 1 'J y h )V. 
<D?klzmm Ls 1 2 1 °CT- 4 B#P^APSft L tz'&ffi 1 OmlC&SS T*^JETiS*i l£ 
tzo cntSHrfJl : : 7k= 3 : 2 : 2 ±Jf 4 0 m 1 £ in x. T *g" 

Jg'fofc: «t^>-Cf#fc±rl*MffiT^ 1 0 m 1 g- T-igaSLfco 
±S3Wbttlf{fe£*-5 A£ Ox' h ^ 7 4 —m v 'JA^BW- 3 0 0 S P ( 2 x 
2 8 cm, m±-> V S^fb^ttSg) i:777^U Mg^-M/ : S^it : 7k = 3 : 
2 : 2 cD±Ji£}g8£$ih UT^ >7b y -tf— T- 0 . 2 kg/cm 2 izflnEL, la 
^5ml(D»!iltM5fToto lli^-ii D 1 0mltft5J;9i:77^y 

5 6 1 8 0#£T-©iH#k:;§5fctlJ5£©*>* o^>^y >^ititufe. d 

ft£©li#£llto-C*£EETi8SSLifc&4 Om 1 (D9 u u trflfitt} U ftll£B?& 

* MEET SUSS 3 C fct «fc 1 0 0mg©y'7D^>r7>Sf§fc o 
' CCDij#£;l;W<'j/ V $ << y S * -7^ Sffl^fcJGtBH P L CfML, 2 1 5 
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±sa*>£ D-^>^y >113.9 mgS^^ y — ;b2. 85 ml Cjg/SLfco '<£>-n^V 
— ^igrfctCv^-tf-^/ji* y — )]/ (94/6) 3.85 ml SMtlllOX., 17 mg/mlOv^ 

iU HPLC sOsligrti: Ufeo . 

-©gS^^r^^WTcD^-T-Tt^^S'J HPLC (-) 
D^>ry >sv^t:-^0 ( + ) ibis ? u^-yj- j >cd y ^ ^ a > ^^ti^e 
tllfts MEEffcHU (-) D^>iPy > 43.2 mg, (+){$^D^> 

7^y> 43.0 rngfr^tl^timtzo 

it^frm hplc 

±r^A : ^--7— ;WW£ AS ( *W -feJWb^Iii) 2.0 cmx 25.0 cm 
* ^ A Uf%L : 40°C 

: ^*fy/3L$ (94/6) 

: 14.0 ml/min 
tfcfcB : UV 210 nm 
aS*4v±As : 150 p.\ (2.55 mg) 

m^fiti (-) u^yj-j >M (■+) n-o^y >M#±ttc 

©^JUv hu£ — (-) p^s>^y >30.0 mg £19.7 mg ©:n^->^- 

^v — LfcV» (-) fty^D^>Ty>5, if- ^7 CD ( + ) ^^>^p^ 

>37.4 mg fre> 27.7 mg©^^>^?}- x* — L&t^ ( + )<fc'>^D^ 
>%^tL?nmtz 0 (-) fr>>^o^>ry>OT ( + ) fci/Pn^ 

>©^^^iohp l cojgmiRf^tt^n^na 3^k 4 o#-c-fcofc 0 

(2) 4 4mg©y^n^>ry >i: 4 9 2 mg©^<>y^ (benzyl) 2, 2 
, 2-l l J^nn?t h^;r-F (trichloroacetimidate) (7il/ h* 'J yfli 
SSL 1 4, 0 3 3 - 3) $7^d>MT2. 5ral0y^DP/^> («)l£|s6 
mttm, 1 3 5 - 0 2 4 4 1) CM-Lifc. ^nC28//l/ml H7*fb* 
£3^>*^;U:t — ^;Hgffc (in^c^mtt^, 0 2 2 - 0 8 3 6 2 ) ^od^ 
>Mlml$*<l±A/L4* s ?)^{:Wtfco ^iST 8 BSfSfr < fcfc A/f£x M 

16 



BNSDOCID: <WO 9900349A 1 _l_> 



WO 99/00349 



PCT/J 1*98/025 1 6 



■tif)\sWMW -7 h y'^ ~? -< — tc£ <o 4 - ^ > v-' ;i/ v ^ □ ^ > 5=- y >:n— 
y ^;i/^^i^Lfeo 4 -^>i>;i/*>£ □ y >.x— ^;i/cDR f ffiHi 0 

. 3, 5 -^>y'Jl/y^O^>ry — ^JbCDRf ll±0. 4 5, 4, 5 - i/ 
^>y;i/'>i'D^>Ty'>i-f;!/ORfia:0. 8T-£>-3fco iR¥^4-^> 
v;i/^>^7 D^>^y > i — 3 . 7%, 5-^>yJby^O^>ry>x- 

"7~ ^1/ 3 . 7%. 4, 5-y^>y^yvD^>r;>x-T^tf2. 5%Tfe 

(3) i - (2) -eff e>*ifc 4 -^>v;i/i/^7 n^>^y >ji— t^w 

5 -^<> # d J — 5-y / <>y-il'y^D^>T 

; >^-^)i(Dm&*mm%Pimte (nmr) ctotigut. wr^i^ 

1KJNM-EX 2 7 0 FT NMR v*^A (B^^PttSp Sffl^fco 

' H — N MR cD-fb^ y vmii^ h * =f-)\,i>=7 y (Dike's y HIHp 
4 -^ov^i/v^ p^>^y >^i— 

1 H — N MR 

6 7. 47 ( 1 H , d d , J = 6 . 0Hz, J = 1 . 68) , 6 7 . 36 (5 

H , m) , 6 6. 3 ( 1 H , dd, J = 6 . 0 H z , J = 1 . 33Hz) , 64 
. 88 ( 1 H, d, J = 1 1 . 55), 6 4. 75 ( 1 H , d, J = 1 1 . 55 
), 6 4. 55 (1H, m) , 6 4. 28 (1H, m), 6 2. 78 ( 1 H , m 
) 

'H-NMR 

6 7. 39 (6H,m), 6 6. 22 (1 H, dd, J = 6 . 24Hz, J = 

I. 32Hz) , 6 5. 09 ( l.H , d, J = 1 1 . 87), cS 4 . 79 ( 1 H 
,m), 54. 77 (1H, d, J = 1 1 . 87), 6 3. 98 (l.H, d , J 
= 2. 97) , 52. 06 (1H, m) 
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4, 5 - v^O v;i/v^7 D^>rV yx. — r)l 
'H-NMR 

57. 47 (1H, dd, J = 6. 27Hz, J = 1 . 98), 6 7. 34 ( 
10H, m) , 6 6. 2 9 ( 1 H, dd, J = 6 . 10Hz, J = 1 . 49Hz 
), 6 4. 88 (1H, d , J = 1 1 . 85), 6 4. 74 (1H, d, J = 1 
1. 85), 6 4. 71 (2H, d, J = 1 1 . 55) , 5 4. 56 (1H, m 
) , 6 4. 33 (1 H, d, J = 2 . 64) 

1114 -^>v)by ^7 n ^ > 5"- y >x-r^©NMR7^^ h HI 2 ii 5 - ^ 
>y;i/y^n^>r/ >x-r;i/ONMR^^^ h;i/, i 3 ii 4 , 5 - v > v 
;i/i/^D^>ry>x-TMNMR^^ h ^ft^ti^-f ^ Ell 

~m 3 tzi3^T^Wttib^^>7 Mii (ppm) , $eE$ft{i'>y^-;uo^S7fN-ro 

(4) 4 4mg©y^o^>T/>h 2 8 7mg0t-7f^ (t-butyl ) 2 
, 2, 2 - h U y" P D T'-te h -f 5. ^— h (trichloroacetimidate) b* 'J y 
^±ffi^ 3 6, 4 7 8 - 9 ) 47;t/^>^IT2. 5 m 1 CO is Z u u * 9 > c ift 
ILfco :iit:28/il/ral E7 ;i/x-r;H§^i' o d 
^ ^ >v&r£ 1 m 1 < l±A;Lteftt>m*lzmnLtio ^i&T- 8BSRg*»< fc£A,f£ 
s MJETiSMSU HJStfU - (2) i:|H]fI(zSy U h ^'^ ^ ■< - 
{3«t t) 4 - t - is £ □ 7 >x:— 5 - t -^fiby^ P^>5^ 

r-;K &£>"4, 5 - v- t d^>^ y ^;i/$|f*jM L 

fee 4 - t -y'^-)u^^7 u^yj-j ^;kdr f figte 0 . 3 5. 5 - t - r 

p^>^y > jc — ^;i/©R f filtiO . 27. 4, 5 - is - t - > 
^d^>t; >ol— ^;i/CDR f fiSti 0 . 7 3 fco iR«4 - t •> 
y- D^>^ y >xi — 9 . 2%, 5-t-7fJl/y^D^>r/>x— ?;i 

ifi 1 . 9%, 4, 5 - v- t -7f^y7D^>ry >:n — 1 1 -j 

(5) i - (4) -cm^titz 4 - t -y^^y? p^>^ y >^--t -;u 

x 5-t-7'fil/y7 0^>ry>x-fik 5 - ^ - t - -> y 
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□ ^>^y >3l—^;u©}$ 1 - (3) tPlOSSt-NMRia^t 
1 H — N MR 

(57. 34 (1H, d d , J = 5 . 94Hz, J = 0 . 99) , 6 6. 2 5 ( 
1 H , dd, J = 6. 10, J = 1 . 4 9 ) , 6 4. 59 (1H, m) , 6 4. 
08 (1H, d, J = 2 . 31) , 6 2. 85 (1H, m) , 61. 33 (9H 
, s) 

5 - t - n^y^j yjL—^r)V 

1 H - N MR 

(57. 37 (1H, dd, J = 6 . 27Hz, J = 1 . 98) , (56. 23 ( 
1H, dd, J = 6 . 27, J = 1 . 32) , 6 4. 75 (1H, m) , 6 4. ? 
04 ( 1 H , d , J = 2 . 63) , 6 2. 23 (1H, m") , 61. 32 ( 9 H 
. s) 

4, 5 - v- t -7 9 u^O^J >ai — ; 
1 H — N MR 

6 7. 35 (1H, dd, J = 6 . 27Hz, J = 1 . 65) , (56. 24 ( 
1H, dd, J = 6 . 26, J = 0 . 99) , 6 4. 62 (1H, ddd, J = 
3. 3, J = 1 . 65, J = 0 . 99), 6 4. 16 (1H, d, J = 3 . 31 
) , 6 1. 38 (18H, s) 

£*i£©^3!ffc0D ' H - NMR^A/; h 4 ~[H 6 ic^fo -T&ita*., HI 

4&4 - t u^y=r J >x-f;i/©NMR/;^^ i 5 (± 5 - 

t-7fJI/y^D^>ry>x-r^©NMR7^^ h;K [21 6 fcfc 4 , 5 - v - 

H14-E16 (C^^Tl^llllttfb-^v^ MtS (ppm) , Mttv^;U©&f£ 

H»j 2 

(1) 4-'<>y;Vy'?D'\>Ty>x-TJW 5 -^>y'iby^D'\>T; 
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>x-fik Xtt4, 5 - i?^yV)iy 9 u^y^ J y^ — ^ )V(D 1 . 2 2, 2 
. 44. 4. 88, 9. 77, 19. 5, 39. 1, 78. 1, 156, 313 
, 625, 1250, 2500, 5000, Xli 1 0 0 0 0//g/ml&?$ (7 
0 y-)i7km&tp) , &2>^ltftmtLX7 0%^? J Ojj. 

1£ 9 6 5^^ ^n#^-3^- b©&^ oi;b{c^inL, JH&L/to M#fM£ 
£lfii#l»l£H L-60 (ATCC CCL- 2 4 0) ^ 1 0 % 0 ^flkJ^ifrrl & 
13&RPM I 1 6 4 OtgJfetz 1 x 1 0 5 fS/m 1 h^Si^tSl, 100// 
l-ro±IB^'-l' ^ — 71/- rCD&e^l/td^iiU 5% COi #ST 

3 7°C-T 4 8B#P^tg#Lfeo 5mg/ml®3 - (4, 5 - V / ^-)l^T"J-Jl 
-2 - J )l) -2 , 5 - ^"7^ — h7V'J^A7o> F ( M T T ; v ^ v# 
©0 'J >i£*ga&:&J£zKiM 10^1 *m*-Xmz 4 RSdgtgil&i^ttfcflL 
T«©£W^J£SS^L£o 0. 0 4N HClM2-7'n;V-jb 

100//1 £»nx.T &A,U 5 9 0 nmlC&tt3ii&^£:«Lfco 

-?c£>/(gM, 2. 44/ig/ml 4 v;i/v^7 n^>^y — ^;bv3s^n 
K#(«J%0. 2 4 4^g/ml, 1. 2 0/zM), 19. 5/zg/ml 5 
u^y^-s y^— ^jimimUfr (^itJ^ l . 9 5^g/ml, 9 
. 5 6/zM) , Xii 15 6// g/m 1 4, 5 - y ;w> £ p y >;n 

— T^WMEfl- U&itJt 1 5 . 6wg/mL 53. 1 // M) Tr»©«7b 5 ^ 

i & m m x m t □ u £ e # t *j ^ x t* *t as © 7 j< ^ j n e ^ t © ^ & n e> n & * » ^ ?t 0 

(2) 4 - t -7 3- u^yy-j y^— 5 - t -y^-Jiy^ u^y 
"r J > xtt4, 5 - v- t -y'^fryt u^y^j yn— ^;u©h l 

- 6 0«CDtimf3^-r^^®*llite^J2 - ( 1 ) ii[5l^©^-STiRil^Lfeo 

-?©*£J£, 3 13/zg/mi 4 -^<> D^>^y ^;i/v^;iaE 

# («l£3 1 . 3//g/ml, 180//MK 7 8. Ug/ml 5-^> 
D-v>^y >;x — -^;i/»]E# U£vifif£ 7 . 8 Ug/mL 46//M 
), ifeli 6 2 5 /ig/ml 4, 5 - vJl/v^ n^>^y >jc— ^;i/v3s 

me# 6 2 . 5wg/mi, 2 8 o // m) xmim&mmft^^mqg 
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;j n L E # iz & V ^ T fcfc *J © 7k ?S J n K t> (D 2£ fct H £ ft o o 

mmm 3 

, 5 - v - t 0^>5^ 7 >:n — 5^l/£ lmg/1 Oml/kgXIi 

1 Omg/ 1 0ml/kgOl^ItlPfe4bto c ft ^ ©HfeSg^ftlSi^ 0-. 

(93-) §100^1/77 h-e^^Ktaiti, &.nm*mm\stz 0 

T'&tK SfcMifcfcigflD^ (%) . ^llHtt^-fb^^^^a (mg/kg) ^ttnTo 
m*¥A\±4 - t -7 u^>^J >i-5P;W£#^ Bte£4, 5-v-t 

&£?¥M»Htffl£^Lfco &:fcl*]^*tip < 0.05 T**tJ88¥£*t LtiTfc 

H115') 1 T-PSSLfcffii©*^©^ n^>^y > ( !^#^^ ±§B<b^ h Pli 
© 7b -7 y ± > yfJlIMJ^ffl £ ^ L o 
Hiflgtf'J 4 

(1) h^^V^7-fe*II [h^'yx> (TopoGEN) ti, 2mtL/jui 
1] 2wL 1 Ommmmmm [0 . 5M Tris-HCl ( P H8. 0) 
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x 1. 2M KC1 N 0. 1M MgCL , 5mM >H «J >SL 5 

mM yf^-^U-f 2jul. 0. 1% ^ ^[(nmTJl? I > C£Mm 

-ttto 2^1, ^@7fc 11^1 Rvttm<Dm%7kx&&X'm#tiimmzmm 

Ltz4, 5 - t -7'7-)li/?n^>^y >:n— 2 u 1 &7i£-Lfc&© 
0. 25 / ug/ ; al pBR 3 2 2 DNA (igffi^ttS^) 1 /z 1 fc^jta 
LT3 7'Ctfi*t^tto 3 0^FTO1 1% H ^ i/JVffi&i- h 'J £ A, 5 
.0% y>J-bD-;i/ s 0. 02% 7-D^7xy-;i/7;b-;XM 2 // 1 £?5§ 

Ttfn— *L0 3 (^gig*tg£) iiTAEili [4 0mM Tris, 5m 
M gfrB^MJ^A, 1 mM xfi/>y7; ± F ij 7A (EDTA 

1 u E/m 1 xfy^A7o * KTkigftSCCitrl U ^M^MLTD N 

^ ?M Si cd £ <b # - g& x a ^ £ iz m m £ ti 3 o 

^2 5 0 wMWlt h^-f ^— tfPISrSt$£^U 2 5 O^Mf+IIStS 
^t^DNA^l, 5 0 O/zMTIim^^^IDNAt^U .1 
0 0 0^Mf(iS^t^DNA^i<«/>tTl^d;i)^to *fe4, 5-v- 

SIMM 5 
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^ U /t o 

(2) £H:&J&7k (MsBillBlb) t4-^>^Jly^D^>ry>x-rJl/ 

naseaj 6 

(1) 4-^>yJby^D^>ry >oi — ^ JKD 1 0 0 mg fcflKlgiH4-t»;i/P 

(2) 5 D^x>^y — ^;i/CD 0 . lmg, yjy^ l J^> 

(o%.mm$. * m ? a * n ^ > ^ y > u < a % © ^rst^ 

^xtt^oJgsv-^n^cosiijg^^ASfii^^nso -4^^£ ^^i#t;**^3•^t: : £■ 
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m # cd m \m 

o 




0 - R 2 



^-^S, 3£§IMMJ5%SX(±HT&3o ffiU R. =R 2 =H. 

^liR l =^>y;i/^-CR2 = HOfI^$i<o ) 

2. TIBit [III] 4 , 5-yhFD^ry-2-y!?D^>r>-l 

-Tt-VS^/Xtt^CTt^rSi^^iiTaH-^it [II] ;h,3 v * □ ^ yj- y 

>^#^©r 3n R4{cffiM3^2)7';u3-;i,sr>-/x(±^©S^f4^^^&[5}l^X 
(ijll^Si^^-ar^C £:£Mi:ir£-JK [II] Ti?n5y^DA>r;>i 



0 




(5C<£ X R 3 , RW*[5]-x(i^^§ifillX(iy>^T;i/Jr;i/-2E s ili|jx(±y>^r;u 

^mmm. Tzmmmm&xizK-c&Zo r 3 = r 4 = h©^-^^ 

m< 0 ) 



o 




[in] 



O H 
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